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SPECIFICATION 
ROLLER BEARING AND MOTOR DEVICE USING THE SAME 

TECHNICAL FIELD 

5 The present invention relates to a roller bearing, and 

more particularly concerns a roller bearing with an elastic 
member being interposed between the roller bearing and a housing 
to which it is fitted, and a motor device using such a roller 
bearing. 

10 

BACKGROUND ART 

In a roller bearing which is provided with an outer ring f 
an inner ring and a plurality of rollers interposed between the 
two rings, a structure has been proposed in which an O-ring is 

15 fitted to an annular groove formed in the outer circumference 
of the outer ring so that an creep property of the outer ring, 
which is exerted when vibration and an unbalanced load are applied 
thereto , is improved (Patent Document 1 = Japanese Patent 
Application Laid-Open No. 2002-13030.9) ♦ The roller bearing of 

20 this type is used for supporting , for example, a rotation axis 
of a motor device so as to provide effects for reducing vibrations 
and operation sound of the motor. 

In the roller bearing of Patent Document 1, however , upon 
attaching the outer ring to the housing, the O-ring (elastic 

25 member) tends to be sandwiched between the opening edge of the 
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groove and the housing, resulting in damages to the O-ring. 

The objective of the present invention is to provide a 
roller bearing that can reduce vibrations and operation sound 
and also prevent damages to an elastic member that is used for 
5 reducing these, and a motor device using such a roller bearing. 

DISCLOSURE OF THE INVENTION 

In accordance with the present invention, a roller bearing, 
which is provided with an outer ring, an inner ring, a plurality 

10 of rollers placed between the two rings and an annular elastic 
member that is fitted to an annular groove formed in either one 
of the outer circumference of the outer ring and the inner 
circumference of the inner ring, is characterized in that a 
chamfered portion formed on one side face of the groove and a 

15 chambered portion formed on the other side face are made 
asymmetric with each other. 

The greater chamf eredportion of the two chamf eredportions 
that are asymmetric with each other is preferably designed to 
have a distance from the bottom face of the groove that is set 

20 to 1/2 or more of the thickness of the elastic member. 

In accordance with the present invention, a motor device, 
which is provided with a motor, a housing that accommodates the 
motor and a roller bearing that has an outer ring, an inner ring 
and a plurality of rollers interposed between the two rings, 

25 and supports the rotation axis of the motor, with an elastic 
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member being fitted to an annular groove formed in the outer 
circumference of the outer ring of the roller bearing, is 
characterized in that a chamfered portion formed on one side 
face of the groove to which the elastic member is fitted and 
5 a chambered portion formed on the other side face are made 
asymmetric with each other. 

The greater chamf eredportion of the two chamf eredportions 
that are asymmetric with each other is preferably designed to 
have a distance from the bottom face of the groove that is set 
10 to 1/2 or more of the thickness of the elastic member, and it 
is preferable to have an arrangement in which upon fitting the 
outer ring to the housing, the greater chamf eredportion is fitted 
thereto later. 

The number of sets of the groove and the elastic member 
15 may be one set or two sets, and in the case of two, both of the 
sets of the groove and the elastic member are made to satisfy 
the above-mentioned conditions. 

The elastic member is prepared as, for example, an O-ring; 
however, not limited to thismode, another cross-sectional shape, 
20 such as a round shape, an elliptical shape, a rectangular shape 
or the like, may be used. 

When the elastic member is prepared as the O-ring, the 
thickness thereof corresponds to its wire diameter of the O-ring, 
and the following expression is preferably satisfied: the inner 
25 diameter of the chamfered portion > the center diameter of the 
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O-ring . In the case when the elasticmember has a cross-sectional 
shape other than the round shape, the thickness of the elastic 
member is allowed to satisfy the following expression; the 
thickness = (the outer diameter of the elastic member - the inner 
5 diameter of the elastic member) / 2, and the condition that the 
distance from the bottom face of the groove to the chamfered 
portion is set to 1/2 or more of the thickness of the elastic 
member corresponds to the following expression: the inner 
diameter of the chamfered portion S (the outer diameter of the 
10 elastic member + the inner diameter of the elastic member) = 
the center diameter of the elastic member . 

The state that one of the chamfered portion is greater 
than the other chamfered portion refers to the condition that, 
supposing that the center value of one of the chamfered portions 
15 is A, with a production error being set to a, and that the center 
value of the other chamfered portion is B, with a production 
error being set to b, (B - b) > (A + a) is satisfied. 

Upon fitting the roller bearing to the housing, the smaller 
chamfered portion is placed on the side closer to the housing. 
20 The elasticmember receives a force from the housing in a direction 
reversed to a fitting direction; however, since the amount of 
the corresponding chamfer is greater, the elastic member is 
allowed to deform to a comparatively greater degree, so that 
the force by which it is pushed against the opening edge of the 
25 groove is alleviated. Moreover, in the case when the distance 
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from the greater chamfered portion to the bottom face of the 
groove is set to 1/2 or more of the thickness of the elastic 
member, the elastic member is received by the side face of the 
groove even when it is -pressed onto either of the greater and 
5 smaller chamfered portions, and its shift in the axis direction 
is prevented. 

In accordance with the roller bearing of the present 
invention, upon being fitted to the housing, the smaller 
chamfered portion is placed on the side closer to the housing. 

10 Consequently, although it receives a force from the housing in 
a direction reversed to the fitting direction, the elasticmember 
is allowed to deform at the chamfered portion so that the force 
by which it is pushed against the edge of the opening of the 
groove is alleviated; thus, it becomes possible to prevent the 

15 elastic member from being damaged. In the case when the distance 
from the greater chamfered portion to the bottom face of the 
groove is set to 1/2 or more of the thickness of the elastic 
member, the elastic member is received by the side face of the 
groove even when it is pressed onto either of the greater and 

20 smaller chamfered portions, and its shift in the axis direction 
is prevented; therefore, it is possible to positively prevent 
the elastic member from coming off the groove. 

In accordance with the motor device of the present 
invention, upon fitting the roller bearing to the housing, the 
25 greater chamfered portion is fitted thereto later- Although 

5 
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it receives a force from the housing in a direction reversed 
to the fitting direction, the elastic member is allowed to deform 
at the chamfered portion so that the force by which it is pushed 
against the edge of the opening of the groove is alleviated; 
5 thus, it becomes possible to prevent the elastic member from 
damages, and consequently to reduce troubles in the assembling 
processes of the motor device to a great degree, as well as 
improving the assembling efficiency. In the case when the 
distance from the greater chamfered portion to the bottom face 
10 of the groove is set to 1/2 or more of the thickness of the elastic 
member, the elastic member is received by the side face of the 
groove even when it is pressed onto either of the greater and 
smaller chamfered portions, and its shift in the axis direction 
is prevented; therefore, it is possible to positively prevent 
15 the elastic member from coming off the groove, and consequently 
to further improve the assembling efficiency in the assembling 
processes of the motor device. 



BRIEF DESCRIPTION OF THE DRAWINGS 
20 Fig. 1 is a vertical cross-sectional view that shows one 

Embodiment of a motor device in accordance with the present 
invention. 

Fig. 2 is a vertical cross-sectional view that shows an 
upper half portion of one Embodiment of a roller bearing in 
25 accordance with the present invention. 
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Fig- 3 is an enlarged vertical cross-sectional view that 
shows an essential portion of Fig. 2. 

BEST MODE FOR CARRYING OUT THE INVENTION 
5 Referring to Figures , the following description will 

discuss Embodiments of the present invention. In the following 
description, the terms, "right and left", refer to the right 
and left of each Figure. 

Fig. 1 shows a motor device in accordance with the present 
10 invention, Fig, 2 is an enlarged view that shows a roller bearing 
in accordance with the present invention, and Fig. 3 is a further 
enlarged view that shows an essential portion of the roller 
bearing. 

A motor device (1) , which is used for an electric power 
15 steering device, is provided with a motor (2), a housing (3) 
that houses the motor (2) and right and left roller bearings 
(4) and (5) that respectively support the right and left ends 
of a rotation axis (15) of the motor (2). 

The housing (3) is provided with a yoke (11) that has a 
20 cylinder shape with a bottom and also has its left end opened, 
with a cylinder-shaped bearing supporting portion (12) having 
a small diameter being formed on its bottom, and an end plate 
(13) that covers the left-end opening of the yoke (11) . 

The motor (2) is constituted by a permanent magnet (14) 
25 that is placed on the inner circumferential face of the yoke 

7 
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(11), a rotation axis (15) that is freely rotatably placed in 
the housing (3) , an armature (16) secured to the rotation axis 
(15), a commutator (17) that is secured at the left end of the 
rotation axis (15) and a brush (18) that is pressed by an elastic 
5 member (19) tobemade in contact with the surf ace of the commutator 
(17). 

Of the right and left roller bearings (4) and (5), the 
roller bearing (4) on the left side is a generally-used ball 
bearing having a structure in which an outer ring (31) is supported 
10 on the inner circumference of the end plate (13) with an inner 
ring (32) being secured to the rotation axis (15), and the roller 
bearing (5) on the right side, which is a roller bearing with 
an improved anti-creep property, has a structure in which an 
outer ring (21) to which an O-ring (27) is attached is supported 
15 by a bearing supporting portion (12) of the yoke (11) , with an 
inner ring (22) being secured to the rotation axis (15) . In 
accordance with the above-mentioned motor device (1) , the yoke 
(11) is molded by a drawing press, and since the precision of 
the bearing supporting portion is inferior in comparison with 
20 that of the machining process, a gap tends to appear between 
the outer ring (21) of the roller bearing (5) on the right side 
and the bearing supporting portion (12) , and in this case, a 
problem arises in which the two members are frequently made in 
contact with each other and separated from each other to cause 
25 vibrations and operation sound; therefore, the roller bearing 

8 
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(5) on the right side is prepared as a product having an improved 
anti-creep property. 

As shown in Fig. 2, the roller bearing (5) on the right 
side is constituted by an outer ring (21), an inner ring (22), 
5 a plurality of balls (23) interposed between the two rings (21) 
and (22), a holder (24) that holds the balls (23), seals (25) 
and (26) that are placed on the right and left ends of the two 
rings (21) and (22), and an O-ring (27) serving as an elastic 
member that is fitted to an annular groove (28) that is formed 
10 on the outer circumference of the outer ring (21) . 

The hardness of the O-ring (27) is set in a range from 
Hs 60 to 7 5, and the amount of protrusion of the O-ring (27) 
from the groove (28) is set to 4 to 40 % of the diameter of the 
O-ring (27). 

15 as shown in Fig. 3, a chamfered portion (a large chamfered 

portion) (29) , formed on the left side face of the groove (28), 
is greater than a chamfered portion (a small chamfered 
portion) (30) formed on the right side face thereof, with its 
distance D from the bottom face of the groove (2 8) being set 
20 to 1/2 (indicated by W in the Figure) or more of the wire diameter 
(thickness) of the O-ring (24) . 

Upon attaching the roller bearing (5) to the housing (2) 
of the motor device (1) , as shown in Fig. 2, the large chamfered 
portion (29) is placed on the side farther from the bearing 
25 supporting portion (12) , with the small chamfered portion (30) 

9 
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being placed on the side closer to the bearing supporting portion 
(12) . At the time of this attaching operation, the O-ring (27) 
is subjected to a force in a leftward direction (a direction 
reversed to the fitting direction) from the bearing supporting 
5 portion (12) ; however, since the amount of the chamfer of the 
large chamfered portion (29) is greater, it is allowed to deform 
to a comparatively greater degree so that it become possible 
to prevent damages. Moreover, since D> W is satisfied, it is 
possible to prevent the O-ring (27) from coming off the groove 
10 (28). 

Here, in place of the O-ring (27) , another annular elastic 
member having various shapes may be adopted, and in this case, 
W (1/2 of the thickness) is found by (outer diameter of the elastic 
member - inner diameter of the elastic member) /4. 
15 By setting the shape of a machining tool to a right-to-left 

asymmetric shape, the machining process of the groove (28) can 
be carried out by using a single cutting tool, and it becomes 
possible to avoid an increase in the number of processes in 
comparison with the groove that has right-to-left symmetric 
20 chamfered faces. Additionally, by carrying out an additional 
machining process, such as an R-machining process, on a groove 
having the right-to-left symmetric chambered faces, a groove 
satisfying the above-mentioned conditions may be formed. 

25 INDUSTRIAL APPLICABILITY 
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In accordance with a roller bearing and a motor device 
of the present invention, upon attaching the roller bearing to 
a housing, it is possible to prevent an elastic member from being 
damaged, and consequently to provide a motor device that can 
5 reduce problems with assembling processes to a great degree. 
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